The economics of natural disasters : concepts and methods by Hallegatte, Stephane & Przyluski, Valentin
Policy Research Working Paper 5507
























































































































dProduced by the Research Support Team
Abstract
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Large-scale disasters regularly affect societies over the 
globe, causing large destruction and damage. After 
each of these events, media, insurance companies, 
and international institutions publish numerous 
assessments of the “cost of the disaster.” However these 
assessments are based on different methodologies and 
approaches, and they often reach different results. Besides 
methodological differences, these discrepancies are due 
to the multi-dimensionality in disaster impacts and their 
large redistributive effects, which make it unclear what 
is included in the estimates. But most importantly, the 
purpose of these assessments is rarely specified, although 
different purposes correspond to different perimeters of 
analysis and different definitions of what a cost is. To 
clarify this situation, this paper proposes a definition of 
This paper is a product of the Chief Economist of the Sustainable Development Network. It is part of a larger effort by 
the World Bank to provide open access to its research and make a contribution to development policy discussions around 
the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be 
contacted at hallegatte@centre-cired.fr.
the cost of a disaster, and emphasizes the most important 
mechanisms that explain and determine this cost. It 
does so by first explaining why the direct economic 
cost, that is, the value of what has been damaged or 
destroyed by the disaster, is not a sufficient indicator of 
disaster seriousness and why estimating indirect losses 
is crucial to assess the consequences on welfare. The 
paper describes the main indirect consequences of a 
disaster and the following reconstruction phase, and 
discusses the economic mechanisms at play. It proposes 
a review of available methodologies to assess indirect 
economic consequences, illustrated with examples from 
the literature. Finally, it highlights the need for a better 
understanding of the economics of natural disasters and 
suggests a few promising areas for research on this topic.The Economics of Natural Disasters: Concepts and Methods
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1 A previous and shorter version of this text has been published in CESifo : Hallegatte S., Przyluski V., The 

























































































































































































































































































































































































































































































3 Interestingly, this result from Skidmore and Tuya (2002) is contradicted by other findings (e.g., Noy and 
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4 The Weather project is a 7FAP of the EU concerned with weather extremes and transport working more 














































5 Price elasticity in CGE can also be seen as an artificial way to model input substitution, model prices 
being proxies for scarcity in each sector. The fact that real-world prices do not react like model prices does 
not mean that this “trick” is not useful to model substitution in scarcity situation. 19 
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Annex 1 Data available for c the assessment indirect impacts 
 
Available data on the economic cost of disasters 
 
The emergency Events Database (EM‐DAT) maintained by the Center for Research on the Epidemiology of 
Disasters (CRED) at the Catholic University of Louvain, Belgium (http://www.emdat.be)  is an important 
source of publicly available data on natural disasters. This database is compiled from diverse sources such 
as UN agencies, NGOs, insurance companies, research institutions and press agencies.  
EMDAT defines a disaster as a natural situation or event which overwhelms local capacity and/or necessi‐
tates a request for external assistance. For a disaster to be listed in the EMDAT database, at least one of 
the following criteria should be met :  
‐   10 or more people are reported killed 
‐  100 people are reported affected 
‐  a state of emergency is declared 
‐  a call for international assistance is issued 
Disasters can be hydro‐meteorological, including floods, wave surges, storms, droughts, landslides and 
avalanches; geophysical, including earthquakes, tsunamis and volcanic eruptions; and biological, covering 
epidemics and insect infestations (these are much more infrequent in this database). 
The amount of damage reported in the database consists only of direct damages (e.g., damage to infra‐
structure, crops, and housing). The data report the number of people killed, the number of people af‐
fected, and the dollar amount of direct damages in each disaster.  
 
 
Reinsurance companies surveys are also an extensive source of data but two main issues are met :  
-  the data are not publicly available, or only in a really aggregated fashion 
-  reinsurance companies are collecting data based on the losses insured, so biased towards coun‐
tries in which insurance is well developed.  
 
Data needs for econometric analysis 
 
For econometric analysis, long time series with sufficient numbers of events are required to have an ade‐
quate sample. Three main problems are met. First collection of data on natural disasters started to be 
precise and of large scope in the 90s. Earlier data collection is mainly available for large events, and data 
are less precise. Second, large natural disasters are, fortunately, scarce. This does not allow for a large 
sample necessary for econometric analysis. 
Third, the socio‐economic baseline may be an important difficulty to distinguish effects of natural disas‐
ters from effects due to socio economic evolution. For instance, effects of natural disasters on economic 
growth may be difficult to disentangle from macroeconomic shocks, change in population, trends in ur‐
banization, development of utilities networks etc.  
 
Data needs for model‐based approaches 
 
Model‐based approaches require large set of data (e.g., input‐output tables) on the affected economy, 
and detailed data on which sectors are affected by the disaster. At regional scale, it is particularly rare to 29 
 
have IO tables (e.g., in the US, the BAE provides data at the state level), and table reconstruction using 
simple rules is sometimes necessary (see, e.g., Flegg et al., 1995; Hallegatte, 2008; Flegg et Tohmo, 2010).  
 
The indirect impacts of a disaster largely depend on direct losses, and data on direct losses are often 
broadly aggregated and rarely disaggregated by sector. Also, data are often based on insurance industry 
data, and focus therefore on insurable goods. Non‐insurable goods, and especially infrastructures, are 
often absent from these estimates.  Again, simple methods may be used to recreate this data, but these 
data reconstruction methods add an additional large source of uncertainty in the assessment. Examples 
of methods are: 
 
Sector disaggregation can be carried out using the sector values added, assuming that each sector is af‐
fected proportionally: if a sector is twice as large (in terms of VA or productive capital) than another, then 
it would have suffered from losses that are twice as large (Hallegatte, 2008).  
 
If sector‐scale data on real‐event losses are not available, models can be used to assess direct losses. 
Examples of models are catastrophe models from risk modelling companies (e.g., RMS, EQECat, Air‐
Worldwide). This method can be applied only for events and regions in which risk modelling is available, 
i.e. mainly rich countries (e.g., hurricanes in the U.S.). 
 
Infrastructure losses can be  estimated assuming that the ratio between insurable and non‐insurable 
losses is the same for all events. Using cases in which this information is know (e.g., Katrina in New Or‐
leans), infrastructure losses can be reconstructed for other events (see Hallegatte et al., 2010, on coastal 
floods in Copenhagen). 
 